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[What; is claimed is] Q. 

o 

[Claim 1] A multi-color image forming apparatus O 

UJ 

recording an image by irradiate-exposing a beam _ j 

modulated by pixel data onto a photosensitive ^ 

5 material, comprising: ^ 

< 

generating means for receiving color multi- ^ 
valued image information, and for generating multi- 

CO 

valued data for each color; 

binarizing means for binarizing the multi-valued 
10 data generated by said generating means; and 

smoothing means for smoothing the binarized data 
by said binarizing means, wherein 

a character or a graphic is smoothed. 

15 [0014] 

The entire configuration of the electric 
circuitry having the above described configuration in 
this preferred embodiment is illustrated in the block 
diagram of Fig. 3. In Fig. 3, 301 is an inputting 

20 unit inputting respective color signals R (Red), G 
(Green), and B(Blue), which are used in a raster 
image by a host computer or a controller within a 
printer, not shown, as a signal of 24 bits being a 
total of respective 8 bits being multi-valued 

25 information. 
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[0015] 

302 is a color converting unit complementary- 
color-converting the three primary colors R, G, and 
B input from the inputting unit 301 into 8-bit multi- 

5 valued information of Y (Yellow), M (Magenta), C 
(Cyan), and Bk (Black). In this preferred embodiment, 
a drum of 4 colors Y, M, C, and Bk is comprised, and 
the RGB data from the inputting unit 301 is 
repeatedly input 4 times, and M, C, Y, and Bk signals 
10 are generated by the color converting unit 302. 
[0016] 

303 is a binarizing circuit binarizing each of 
the color signals from the color converting unit 302. 
304 is a smoothing circuit receiving and smoothing 

15 the output from the binarizing circuit 303. The 
output from the smoothing circuit 304 is input to a 
laser driver 305 at the next stage. Then, ON/OFF of 
a laser diode is controlled by the laser driver 305. 

20 [0061] 

In an interpolating circuit A (304r), pixels in 
the periphery of a target pixel M, that is, the image 
signal within the range of 4 pixels peripheral to the 
target pixel M is referenced as shown in Fig. 18, and 
25 the signal is converted into signals Ma, Mb, Mc, and 
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Md that are smoothed by multiplying the density of 
the main scanning direction of the image signal for 
the target pixel M by 4 as shown in Fig. 19. This 
conversion is performed by making a comparison 
5 between the output data of shift registers 304i to 
304g and a plurality of predetermined dot patterns. 
[0062] 

The dot patterns to be compared are those 
extracting the feature of the target pixel M. For 

10 example, if the dot pattern is like the one shown in 
Fig. 20, the target pixel M is recognized to be part 
of an oblique line that is almost vertical (almost in 
the sub scanning direction), and converted into the 
data shown on the right side. If the dot pattern is 

15 like the one shown in Fig. 21, the target pixel M is 
recognized to be part of an oblique line that is 
almost horizontal (almost in the main scanning 
direction), and converted into the data on the right 
side. Note that • indicates a black dot, O indicates 

20 a white dot, and the remaining parts in the 
referenced regions may be either of the two . 
[0063] 

The data of the target pixel M is determined by 
comparing with such many dot patterns. An algorithms 
25 for converting an image signal differs depending on 
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whether an oblique line is almost either vertical or 
horizontal. For the oblique line which is almost 
vertical, conversion is performed in a way such that 
2400-dpi dots are added or deleted so as to reduce a 
5 gray scale difference between contiguous pixels. 
Meanwhile, for the oblique line which is almost 
horizontal, 2400-dpi small dots are added as shading. 
By adding small dots as shading as described above, 
the gray scale difference in a printed image is 
10 blurred and smoothed in terms of the characteristic 
of an electronic photograph, thereby obtaining a 
smoothing effect . 
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^XJj^nZo r(7>7ti6, f^-^3 0 9 e^W3 
5 8 a(D^ "0" U^<^i7&9teJ± "1" 
50 -5 0 -7" — ^ 3 0 9 e^3 5 8 a (D "0" m^J^y 
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— h[nl?g3 02k o -3 0 2 k 7 <D^> h n— /UigT-iC 
kt£*>* m?}&3 5 1 noo-3 5 1 n 07 %fr LTtb^J $ 

[0049] j^t. (top-) m^jwra&A/j-r s r 

£lcj;i9, 0 9 e<£>ffi;fj*>Kfi#;3 5 8 b • 3 

5 8 c • 3 5 8 d&m&Jkti:9* >f— h0K3 0 2 k 8 
-3 0 2 k l5 - 302k lo ~ 3 0 2 k 23 • 302k 24 — 

3 o 2 k3 l ^Wff&W'2i£:& , 9, H*v/7yflt'>fxp 

— ff^* ^7 ^ ^ ft t *0 t-fe U ^ ^ 3 0 2 k 

?)^ajyj^3 5 1 no -3 5 1 n 7 £^LT£lj7j£n 

[0050] u±m.mi,tzm^. Pn^Bs*&fs^-t?4>5 
(print-) ff^m^i, (top-) m-^-com 

7lt-f5]^LT, A71S15 3 0 1 ^?>#feff-^R * G • BCO 

2 4 f^y h{$-%-tfmmzmti£ti* (top-) m 
^■fcw l jTrz>m^m&:Y , • m' - c • b Mg-^w 

Si^cov/-^— ^^ASfg-ft-S £%>Lfc;h^3<, 
^^T\ m 6 t^tMTF^IE3 0 2 1 CiotrtL^ 

[OO51J015 (CM T F MlElElSg 3 0 21 Of^jftBtfl 
fiJc^T^-To 115 (Cfcl^T, 3021 o , 3 O 2 i , li 
=7 4 l/t^V (FIFO), 3 0 2 U - 3 0 2 l e li 
8^^U-/X^, 3 0 2 1 9 li7 7 , 7^7y£O^I 

&fTfc5aq8£®srefcs 0 anEU£8&3 0 2i 9 (c*3it6 

[0 0 5 2] jg^Shit^feft^li, [§|6(7>fH^3 5 
1 nHLTl/^^ 3 0 2 1 2 (CA77$^^ t f^^F 
(C, 7-{y^^!J 3 0 2 1 o tCA73£*l«5 0 >^ 

y 3 o 2 1 o -eiii 7>r v^o®^— ^^tetg$ix 

So 7^ v^^ey 3 0 2 1 o &&%&&&fttg:t>fr,5t 
mtiFiZ.WGfrtoL$>ftt£t>fr* {1^3 5 1 m, £r^LT 
3 0 2 I 4 icA^jSnst^tc, 7-0*^ 
y 3 0 2 1 1 (cA^£^&©£&£;ft,6o 9>f 

y 3 0 2 1 , ic^^T^^^icgg^-mu^tT^^, m 

^3 5 1 n 2 ^Ltl-^^ 3 0 2 1 7 ICAT^tb 
[0 0 5 3] U^^ 7 3 0 2 1 2 -3 0 2 U feUfe? 

5„ ilfot, u^^ 3 0 2 i 2 ©r-^^^^a 

0 2 I 3 ^, \s s J7*9 3 0 2 U ©f-^^I/^^^ 3 
0 2 I 5 1/^/^^ 3 0 2 1 5 ©r-^^l^v/^^3 
0 2 1 6 ^, Ui/^.^ 3 0 2 1 7 (D^r — Zft 3 

0 2ls ^ J £ive*ixv';7 h £;H£ 0 

[0 0 5 4] '&^Xlm$$L%^ 3 0 2 l 9 — fi x ^ 
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g|3 0 2 1 2 - 3 0 2 1 8 <D"r — #frK7l£ixZ>o 
W-&3 0 21 9 T*li, 0 1 6 {Z7f;-tm&-&M<DmW.$:fr 
Uv?*^ 3 0 2 1 3 <D7*— $ 3 5 1 n 
6 • 1/^7^ 3 0 2 1 4 <D"f—? 3 5 1 n 4 * 
3 0 2 1 6 <n"r — $ 351n 9 • U i/X? 3 0 2 1 6 <D 
^-^3 5 1 n 8 Sr-tn-CTb (- 1 {£) U U 
v 5 ^^ 3 0 2 1 5 K>t*— ^ 351n T £r(4{£) UT, 

rtvb^rM-ra 0 ^p^^3 0 2 um ^ 

-/>-7n-Xli7y^-7P-^^y77"L, JiPB 
10 (i, "2 5 5" , TPKli "0" £ ff#j&3 5 2 

[0 0 5 5] 03 iCTF-Tfe^gp 3 0 2 ©fe^JQiS 
m^3 5 2^ltY - M - C - B M2 2fit{fc[e] 
Sg3 0 3lCA7j£ix6o 2fi£{fc[H]S&3 0 3^13, m^rffli 

3 5 2 tmfcmmt&ttmLx, 11^352©^ 

^ilMTixli* "1" , {£tt*U£ "0" tfmJiZtiZo M 

yy^^ttt«fLt2|[ftLfc^ K3lt£»fc (ED 
«fe) ^iaot2!W^, |H^3 5 3^U 
20 (Htj£H6 0 

[0 0 5 6] ^LT, 2\mtm%&3 0 3\C&&2.mt%± 

3g&, 2feit^— ^tim^3 5 3 ^u^is- 

/[o]»3 0 4^A^^ti5 o 

3 0 4CO|^iSa^n!y^Ig|S:0 1 7tC7j^-r- e HI 1 7 t£*3^ 
T, 3 0 4 a-3 0 4 hfJ ( 2 fflXfctH]2&£lS 3 0 3 frb&> 
M{H^tt57>f>^K*fo^ ^n^r'^6 0 

odpi ommt^3Lte& i >-^istt^^^fi 

[0057] 304 i — 3 0 4 gtiv'^ h U-^^^T*fe 
30 "9, fH^3 5 3 £r^LTA77£*-t, ^b(C^-f>/^^ 
77304 a-3 0 4 h ^^WttlT 1 ) ^ V ^ita 9 X 
9 l^y K^bfflffiJtS^So 3 0 4 r tt*fiffiiaia[H]KA*C 
7°y 3 V ha — 7^>b<Z>iiififeff^S6 0 0 d 
p i T'fcS^-iC, m£±j^2 4 0 0 XgiJ^^6 0 

odpi <Dm^\z.mfeTZ>&Li&$: : &-tZ>o 3 0 4 stiM 
rasfesisiKB"efe«9, 7°y v ho— 7^b<z>iaite 

ff^3 0 0 dp iffe^i^, m?r±^240 
0 xgij^6 0 0 dpi, fe5V^i±^3£6 0 0 xgi|j£ 
leoodp i om^-l-3Ejft-rs«fi6SrW-f 5o 

40 [0058] 304t, 3 0 4 uli^y • ->y 7/U 
**L^iX3 0 4 r • 3 0 4 s ^Ws&H 

[p]?gA • B^fb^^^uMg^m^^v-yr/uic^-r 

5 e 3 0 4 v CMr ^ T-£> D , 7°y^^^>hn — ^ 
frb(DW\$rr — $ , f)*e> 0 0dpi i)*3 0 0 dpi t)AZ. J; 

v ho — 7frh(Dm^&6 0 0 dpi, -ttefi-hzf 
yy;? ■ =iy ho-7l«^^y«f 600 
dp ic?)3yhp-7t LTSb^^"rati^(co^^Tlft91 

so -r<5 0 
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[0 0 5 9] ~ CO £ £ -fc l/^3 04 v f;fcfctfSlifflJllH]S& 
A(D3 0 4 rfab(DMt}frmVl£nZ>o 2HW30 
3frb<DWJ3&inf3r&3 5 3 ^1X^7 h Ui/^^ 3 

0 4 iWlBif7McA^$n5t^ 7-rv>^-y 

3 0 4 al;ttMtl5 o 3idg5l 7 <DiW 

152 >g<DA^£:[5]f${^ 7^V^y 3 0 4 al: 

^-tfi^tu ^ti^tiis-? M/^^304 i <D3S 1 
h2UW8 2 f y MdAT^ixS. -2?, A7j£ix;fc?£2 

7^>B(D^miE^74 >^^V 3 0 4 a|d#£i£3: 

PB$i:7>f ^ !i 3 0 4 a J; «?M$iifciHf 

fi^-f ^^^l/ 3 0 4 b Of5] 1:7 KU^td^^iA^ix 

So 

[0 0 6 0] z.(D£o\z x &=74 ^m^AJiZivZWim 

ff^fi3 04 a-3 0 4 b^-3 0 4 hi: >7 h 
^y^^y 3 0 4 a-3 04 h(;it M^cT Z> s 7 4 ^ 
^!J 3 04 a-3 0 4 h com^&LF 2 fit{fc[H]2& 3 0 3 

^^<z)®^m-^-fi^^ h 3 o 4 i (dA7}£;h, 

£ Q i/7hL-^^3 0 4 i-3 0 4 g^f)li, 

*V *IP4S«SIhIK3 0 4 r , 3 0 4 s (dA77£*x6o 
[0 0 6 1 ] ^1lH]S& A CO 3 0 4 r T*f£, m 1 8 Id^-T 

4 f£(d LT^A— L/ifH "jM a , Mb, M c , 
Md[dgEf&-T£ 0 C ■>7M'^^3 0 4 i 
-3 0 4 gcoffl;^-*&^*^*b;hrt^5&»<z> K 

[0062] ttl5s-r-<^ Ky h^-^rt:, agiii^M 

[0 0 6 3] &@®?JiM<D^— ^fi, roi^i^ 

W&tfr'S>t£<t£Z>£o\Z.2 4 0 0 d p i ^E-CKy h£: 
(+J!niXttffllSft-r5J:9*:3Eft4:fT/j;9o ittJfEtftl- 
iev\&&l-*3^Ttt\ J£H£ff^-r£iii^i&fgl' 2 4 
o o d P i ^/hK2/ S£r»f££ LTftrtn-TS «fc 3 id 
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[0 0 64] JL^jKDi j Id Ltftt^/dHvM a 
d 12. ^7 • vy T/^^^3 0 4 t IdT^y TA- 

ffigJIff ^co&Sas 3 0 0 dpi. 7>V 1/9 ^ 

10 V hn-7(C^a9:^^y?)^^^flT^!b-r, 30 Od 
p i wny hn-7i LTidf^Slg^iCo^Tlft^-r 

[0 0 6 5] r <£>4§£\ 0 1 7 Id^-TiT H^3 0 4 v 
Kt, ^WU- i/Ur^ (PS) '£&3§3 0 4 uTi^CO 
m77, iF«[H!KB©3 0 4 s^^tti;* 

il7>fy0Wfffi:LT->7H/^^3O4 
i <7>&l K-y MdA7?£H6£;£ld, ^v^y30 
4a('f#jA^ 0 ifc^j^Mfc^T, ^27^y 

20 a^ATiirlfWid, ^-T v^^ey 3 0 4 a Id^^tvT 

h 3 0 4 i <D%\ f!X h&U<|g2 

fy h(dA77$tt6 0 

[0066] — ^\ xjiztiizmz ^ >n<Dmmt-%r 

fi, 7>fy^^!J 3 04 a^ftt^S^ ^fc^-f>^ 

^■y 3 o 4 a x *) £ titling? 1/ -/ ^ y 3 o 
4 banner Ki^^(d^§iAitL^ 0 yr, H&idi£l^ 
td, iijKUfc8 7-r^w|ii3lfff-^AS«jW$*L, i/7h 
U-^^3 0 4 i-3 0 4 g^bli, 9K7FX97^ 
30 >W8 1 Ky h^@«teif#ASp(te^ ny^ Vcuc i-J: 

ot->7 h$*xJte^e,m/j$ix, tf&mafrgimtt 3 0 4 r 

•304 s (dATl^^So 

[0 0 6 7] ffiKi{ll|olKB«)3 04 s T'ii, [g| 2 2 & 

y°y >-^^> hn-^Ti^b^^j^m-^-i-ior 

(a) (b) (d^-TJ: 9 Id, ±^^f^<D 

«««:8f&ic, 9l3feat*lBj<o?B*S:2f&^UT^-&-X 
{tbfcff#. t^t)^i^S24 00 Xiidl6 0 0 d 
40 p i ©ft ^Id^-T6 0 0 2 4 (i«^afiV^*j»^^ A 

[0 0 6 8] J^JiOJ; 9lwLT, liFfl|fe31lHlKBW3 0 
4 sT^fiSc^HfcfH^-Ji, ^^U/U- i/U7/>M3 
0 4u(It^!J7/«$tl, t^^3 0 4 v^L 

|dOV^Tla2 6 id, ^(di&V^^CO^J|dO^Tlg|2 7 
50 (d (a) , (b) , (c) t LT^f 0 
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[0 0 6 91 ±£^6 0 0 dpi xgr|^^6 0 0 

dp i om-y\^£fei-zmft(Dm^&"m&m^j*- 

tfiWt^ffiS^— ^ * • >$X\%. ^M- 

7*5 3 0 0 dpi XI16 0 0 dpi ^^^T'pJ^— ^ 

[0 0 7 0] kit, ±tzmwx&. -?\)^9^>Yv — 

=7frib<n^m% ^(Dm&ii^ 3 0 0 dpi &U«6 0 0 d p 
<£>T*J3&< „ 0iJx.(i*2 40dpi H80dp i^40 

od P ii8oodpi <om^-xh^\ £ h^, 

&£Jifc^rfi£fcl§3\ HUie^SlH]^^2 4 0-3 0 0-4 
00*480-600*800dpi <^#A¥§feg£(£*tJ£: 

240*300-400dpi (£>4§^f;£, 3^^^ 

{f-§-<£>$M2 s 4 80*600-800dpi <Z)^£*tiE£ 

^^rr^^^o^^ 4 {SM^&L-cfti^-ra J; 9 

[0 0 7 1 ] ifc, ±|EHS£0iJ-e^, 3^hP-7!J»?) 
60iSi^m^-^^^ ; 3 oodpi <z>t&£\ s£ltj8fc®atA s 
2{0CO6 0 0 d p i (D^-^i-^^LTNl^-ra^J^rlft 

Odp i £7>7°y V^V^VfcfiMLT, ^i^^^ 
3m<D9 0 0 d p i (D^-^I-^^LT^-TS J: 9 M 

[0 0 7 2] J!^±BiWLfc«l^2(c^J£0«Jt-*3V^Ttt, W 

mztzm-rzwrnnzmmrnx'tb^x, mm^-?*^ 

&&m¥m*b<Dmm7 ! --9izm'3\,*x&nmm&ffim 
frvtox&m&ft * 9 ga^&fcw-j-a r <t 

<t 0, A*$*Wi:0yx.tfR • G * BOHmfeS:*l!fe3g 
&LTY - M • C • B k<04fe(^«feaS»-T5^UTS 

[0 0 7 3] (Si, «»©»g^P>fltfiSc$*L5 

t * a c t \z. x or igfiic $ ti% m&\z t> mm x 
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W^tf, >^=r> ho— 7>M2cflifc3 0 0 d p i 

0T6 o 0 d p i <z>ffi&7*— &&mffl-tZ>z ki>^ti£b 

49, 6 0 0 dp i<7)jii^f-^^^^I^Ml^fT 
10 [0 0 7 4] 

M * C * B kW4fe(C«gJ!Jc^^-r5«| LTSrttKlofc^ 
7 — #ffiliiStfm&#fe«<0#te7*-- * u x a> e, 

till *&m\z&z—mMW<D'£&ffij£&X'&z>o 

20 [[g|2] ^:^»Jou-if • t'-A • >*tf>±M* 
[1313] *WJu- tf- tr— A • is9<nn&$M 

^-rmxfr>&o 

[@5] I^4l'^-rBDfe]^g^^lp]^(7>BDl^^m 
[|g|6] 0 3(^t-fe^lftSP^«Bl»ric«:^-rig7?*> 

So 

30 [@7] ®6»c^»&iE«iftso3¥»ifflf^s:^-ria'T?fc 

[@ 8 ] 13 6 l^-TMagenta 3 0 2 d O^^fi^ 

[13 9 1 |g|6(C7n-rMagenta »3 0 2 g^« 

mio] *mMm^£n-fz>ucR&mw-tz>mx& 
K@i 1] ia6tc^-r-fe^^^SBog^awfig^-na-c 

40 (gl2]g3 ICTH-Tir hff ^-3E*lH]K©j¥»Bfl|fifc 

%^-rmx&>z>o 

[@ l 4 ] ir hfS-^3S^HI8S©!Wif^^-< 5 v^f-ir 
[@15] @6(C7nfMTFfflE<Os¥«Bfll^S:^-r@-C 
|@16] ^HJ60iI^*3»-tSMT F«jiEcO^(D^J^^ 
50 [|17] @3(C^f^A — ^^riUKSISO^IS^Sr 



(9) 
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[His] mi 7 [zittmmmmmmA-e<DmmtQim& 
[1320] *mmmz&rtzxj*~-x%Lm<D—ifl&7F-t 

[02 1] *lllSWt-*3JtS^A-Xfti3ffiro-0iJS:^-t- 

[022] mi 7 iz.ttffir$s&m^BX'<Dffir$%im$: 
[023] *nmmiz.*3ft&tifs\&mmftBT-<D&nm 

[024] &$£l&MlZ-&l-f Z> 2400X600dp iid 
[02 5] ^l&SfiG&Jt'iottS 2400X600dp id 

^S^A — x&mn—w&Tik-fX'&z* 

[026] ^I^Jf&W'^tf-S 2400X600dp id 

[02 7] ^^JS^JiC^ott^ 2400X600dp id 

[028] ^MtMd&tfS 600X600dp i d*3 

[02 9] ^MtMd&tf-*) 600X600dp i d*3 

[03 0] '^U-f • t'-A • V^CD^0T* 

i 

1 5 

l 0 0 i£E»<MJ& 

1 0 1 

i o 2 mm 

1 0 3 f ^y y/^' 

1 0 3 is^ K7^ 

10 4 £5^^ 5/ h 

1 0 5 flHfttt 

IX * D b 
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3 0 4 v ± $ 
307a - 307b 
307c-3O7g 

y- • tj^>-^) 

3 0 7 h — 3 0 7m 
309a-309d 
3 0 9 e ± \s$ $ 
3 0 9 f — 3 0 9 i 



j K&y y yyyvy? u<^-r 



r>my» vyyuv? 




[0 4] 



BD- 
CLK - 



PUC- 



307a 



0 Q 
> 



307b 



p 307h 

> 1 ITO t BP 

r F/F , [ 3Q7i 



8VCLK 



-RST 



4VtLK 



2VCLK 



VCLK 



^f3^f=i^f=f^r: 

J q-J 307j — J Q- J 307k_ j Q _J 307 j Q _ J 307m 

L= te J ^F^jJ 4=£rJ if^J lR 



I/2VCLK 



-3G7g 




(11) 



^i¥6-2 5 3 14 



[03] 



[015] 




m 
ro 



ro 



ro 
O 
ro 



a 



in , 
in— 
ro 




V 

1 >N 


PO 




* 


S3 


i 

*< 


HI 


to \ 
in — 

"\ 


CSI 


& 

13 ■ 



in- 
ro 



CM 

o- 

PO 



ro 





(12) 43fP$¥6 - 2 5 3 1 4 6 



[me] 







sr s 




< 

351n 




8 ^ 



C7» 

ro 



U 



in 



00 



If 


302 h 


§s< 


302 i 




Yellow 


302 j 


-*§5 
3&! 


























1 


























CO 


2 






J5 
en 


U 




351i 






(13) 4#Hff^6 - 2 5 3 1 4 6 



[mi] 



[013] 



35lai_ 
35la*__ 
35la»_ 
35lcu_ 
35las_ 
35la 6 _ 
35ia7 



35Jdo_ 

35ldi 

35ld* 

35 Id* 

35ld4 

35ld*_ 

35lde_ 

35ld 7 _ 

35leo 

35 lei _ 

35le*_ 

35le 3 _ 

35le*_ 

35le 8 _ 

35le 6 

35ler_ 

351 f 0 _ 
35lf, __ 
351 U 
35lf 3 _ 

35lf4_ 
351 f 3 _ 
351 fe_ 
351 f T 



302ao 

35Iqk> 



LUT 



35 ton 



35 lata 



35lQc 



55 lqn 



35 la 



IS 



35fQi fl 



351a. 



302do 



LUT 



35id.. 



351 d 



12- 



3 5 1« , 



35 Id, 



351 d 



35fd 



16 



35ld,r 



VCLK 



302ai 



T7 



_35ldo 
_35ldi 

35 Ids 
. 35!d* 
.35Jd4 

35lde 
_35ld« 

35ld 7 




mi 4} 



PUC 



PRINT ~"l 

TOP ~~ 

358a — 

358b — 

358c ~~ 

358d — 
351 
351m 



y rgbXrgbXrcbXrgb 
XL 



Bk 



Vb_K 



302di 



600dpi 



_35lgo § 
_35lg t 
-35lg 2 m 

35lg 5 S 
t 35lg« 

35lg 0 
.35lg 
.35lg 



3* 

37 



[mi 8j 



r 

PUC 



[il9l 



Ma 


Mb 


Mc 


Md 



(14) 



4#F*3¥6-2 5 3 1 4 6 



[0 9] 



[02 0] 



302go 



35lg« 

35lg L 

35lg*_ 

35IQ3 

35lg4_ 

35lg«_ 

35lg 6 _ 

35lg T _ 

351 ho_ 
351 h._ 
35lh2_ 
35lh 3 , 
35lh4_ 
351 h^. 
35lh«_ 
35lh 7 _ 

351 io_ 
35lh_ 
351 U_ 
351 U_ 
35li4_ 
35Ne__ 
351 ie_ 
351 ir 



LUT 



351 g,o 
35fg„ 
35 1 gig 
35Jgi3 
35lgi4 
35igio 
35lgie 
35lgir 



600^ *** 



VCLK 



.302gi 



"V - 



T 



PUC 



35ljo 
35lj- 
35lj* 
35ljs 
35Jj4 
351 j 5 
35lje 

35l|r 




600dpi 



I 



300dpi 



Ii22j 



[010] 



[02 1] 



(A) 



<B) 



600 dpi 



W Tt*» fU>- 7*7T* 



i 



600 dpi 



E 



(15) 



- 2 5 3 1 4 6 



mi 1 1 



358a 
351 jo 

351 j . " 
35ljz " 
35lj 3 " 
351 j-" 
35ljs~ 
35lje~ 
351 j 7 ~ 
358b _ 
35! ko. 
351k. 
35lk2_ 
35lk3. 
351 k-_ 
35lka 
35lks 
35lk 7 _ 
358c _ 
351 j? 0 
351*. 
35li2. 
351 i=_ 
351 i4_ 
35Us_ 
351 

351 £t_ 
358d _ 
351 mo_ 
35lmi_ 
35lm 2 _ 
351 m 3 _ 
35lrri4_ 
351m »_ 
35lm«_ 
351 mr 



302 ko 



s 302ki 




J owe f\ Z 




r ks 
j Jul. 
















S 302ke 














i 302k a 








5 302k» i 


5 302k io 


5 302k.. 




£ 302k<8 




5 302k is 






5 302 k.4 






I 302 k is 






2 302 ki« 








I 302 k.T 


5 302k.a 




S 3Qg k.. 




S 302kao 




b 302k 2 . 












J 302 k» 








i 302k 2 4 


5 302k M 


S 302k 2 6 


b 302 ker 


i 302k 2a 


i 302 k 29 


b 302 k 3 o 


i 302 k3. 



35lnoo 
351 no. 
351 no2 
35lnos 
35ino4 
35 Inos 
35lno« 
35lno7 



[02 4] 




[®2 51 



300 dpi 



1 



300dpi 



§1 



300 dp) 



(16) f#BH^6 - 2 5 3 1 4 6 



[m 1 2] 



TOP- 

VCLK- 



PUC- 



PRWT- 



309a 



D O 
> 



309b 



309 f 



309g 



> 



309h J 2 



309i 
309c 



309d 



309c 



358a 
-356b 

358c 
-358d 



[13 2 3] 
(a) 




*U Wit Ifle NU Wit «f KU "It 



Cb) 




[02 8] 



300dpi 




K2e «f IQ| KS 



Kla 


Nib 


N2s 


NZb 



1 



[02 6] 




ca) 



(b) 



[02 9] 



30Odpi • g 



(C) 



300 dpi 



IllhH 



(17) 



^¥6-2 5 3 1 4 6 



353 



304 i 



[017] 

304 r 



304a 



504j 





7^*777 














30 ( 4b 


3C>4l<^ 




7^*777 





3Q4c 



3Q4i 



r 





7^*777 






y7fW/^- 








L 9 




304d 


304m 1 










y7H/y*X*- 



3Q4e 



30 4 n 



*7H'y*x*- 



30 4f 



304o 



1 



30,4g 


304p " 










3q4 h 


304q 






K ,? 



rasa 

A 



304s 



B 



304 1 

_1_ 



PS 



304v 

L 



304u 

\ 



PS 



354 



(18) 



^¥6- 2 5 3 1 4 6 



[13 2 7] 



[1^3 O] 



(o) 



■ | i | | i ||| ii mw : 




104 




•y a > h-i— i/<D%£% 

(51) Int. CI. 5 

G 0 6 F 15/62 
15/66 



3 10 A 8125-5 L 
3 1 0 8420-5 L 



F I 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
M FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



